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HCM Unsignalized Intersection Capacity Analysis
1: Concord Ave & Rte 2 EB Ramp

2009 Existing AM

A e N/
Movement ST BB EBT WBT WBR SBL SBR 25
Lane Configurations b ] 4 4 I rd
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 198 176 116 i 0 329
Peak Hour Factor 092 092 092 092 082 092
Hourly flow rate {vph) 215 191 126 0 0 358
Pedestrians
Lane Width ()
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signat ()
pX, platoon unblocked
vC, conflicting volume 1268 748 126
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 126 748 126
tC, single (s} 4.1 64 62
tC, 2 stage (s)
tF (s} 2.2 35 3.3
p0 queue free % 85 100 61
¢M capacity {veh/h) 1460 324 94
Direction, Lane # EB1 EB2 WB1 WB2 SB1
volume Total 215 191 126 0 358
Volume Left 215 0 0 0 0
Volume Right ; o 0 0 0 358
cSH 1460 1700 1700 1700 924
Volume o Capacity 015 011 007 000 0.39
Queue Length 85th (ft) 13 0 0 0 46
Control Delay (s) 79 00 00 00 113
Lane LOS A 2]
Approach Delay (s) 4.2 0.0 113
Approach LOS B
Intersection Summary
Average Delay 6.5
Intersection Capacity Utilization 33.1% ICU Level of Service

15

Analysis Period {min)
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HCM Unsignalized Intersection Capacity Analysis 2009 Existing AM
2. Concord Ave & Spring Street

2N BV A

Movement . WBL WBR NBT NBR SBL SBT / P AR
Lane Configurations % ' b % 4
Sign Control Stop Frae Free
Grade 2% 0% 2%
Volume {veh/h) 167 278 125 115 259 668
Peak Hour Factor 080 0980 077 077 094 094

Hourly flow rate (vph) 186 3089 162 149 278 711
Padestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type Raised

Median storage veh) 0

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 14998 237 312
vC1, stage 1 conf vol 237

vC2, stage 2confvol 1262

vCu, unblocked vol 1499 237 312
tC, single (s) 84 62 4.1
1C, 2 stage (s) 5.4

tF {5} 38 33 2.2
pQ queue free % t] 61 78
cM capacity (veh/h) 132 802 1249
Direction. Lane # WB1 WB2 NB1 SB1 SB2
Yolurme Total 188 309 312 2718 Tid
Volume Left 186 0 0 276 0
Volurme Right 0 308 149 0 0
cSH 132 802 1700 1249 1700
Volurne to Capacity 141 439 018 022 (042
Queue Length 95th (ft) 308 46 0 21 0
Control Delay {s) 2833 123 00 B7 00
Lane LOS F B A
Approach Delay (s) 1140 0.6 24
Approach LOS F

intersection Summary

Average Delay 32.8

intersection Capacity Utilization 511% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
3: Patriot Way & Spring Street

2009 Existing AM

T T 20 i NI N R N S
Movement =~~~ EBL EBT EBR WBL WHBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % T % 4 ' % T ] b
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 2%
Volume (veh/h) 10 7 7 172 14 58 45 157 220 102 723 13
Peak Hour Factor 060 060 060 091 091 091 087 087 087 08 (88 088
Hourly flow rate (vph) 17 12 12 188 15 64 52 180 253 116 822 15
Pedestrians 6 4 1
Lane Width (ft) 12.0 13.0 129
Waiking Speed (ft/s) 40 4.0 4.0
Percent Blockage 0 0 0
Right turn flare (veh)
Median type Raised Raised
Median storage veh) 0 0
Upstream signal (ft)
pX, platoon unblocked
vC, copflicting volume 1422 1608 836 1486 1489 311 842 437
vC1, stage 1 conf vol 1067 1067 414 414
v(2, stage 2 conf vol 355 541 1072 1074
vCu, unblocked vol 1422 1608 836 1486 1489 311 842 437
tC. singte {s) 71 85 62 7.1 65 62 441 4.1
1C. 2 stage (s) 6.1 55 6.1 56
tF (s} 35 40 33 35 40 33 22 2.2
pQ queue free % 87 91 97 0 83 a1 93 90
cM capacity (veh/h) 130 134 365 108 130 727 789 1118
Dirgclion,Llane# = EB1 EB2 WB1 WB2 WB3 NBY1 NB2 SB1 8B2
Volume Totat 17 23 189 15 64 52 433 116 836
Volume Left 17 0 189 0 0 52 0 1186 0
Volume Right 0 12 0 0 64 0 253 D 15
cSH 130 196 106 130 727 789 1700 1118 1700
Volume to Capacity 013 0142 178 012 009 007 025 010 049
Queue Length 95th (ft) 11 10 377 10 7 5 0 9 0
Control Delay (s} 368 258 45665 364 104 99 00 86 0O
Lane LOS E D F E B A A
Approach Delay (s) 304 J26.4 11 1.0
Approach LOS D F
Intersection Summary i
Average Delay 5.7
intersection Capacity Utilization 68.4% ICU Level of Service c
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2009 Existing AM
4: 125 Spring Street & Spring Street

O N R

Movement EBL EBR NBL NBT SBT SBR = 3 T
Lane Configurations W 4 B

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume {veh/h) 0 12 23 203 827 5
Peak Hour Factor 100 100 100 100 100 1.00
Hourly flow rate (vph) ¢ 12 23 203 827 5
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Madian type None

Median storage veh)

Upstream signal ()

pX, platoon unblocked

vC, conflicting volume 1078 830 832
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1078 830 832
tC, single {s) 64 62 44
tC, 2 stage (s)

tF {s) 3.5 3.3 2.2
p0 queue free % 100 97 97
oM capacity (veh/h) 235 370 801
Direction, Lana # EB1 NB1 SB1
Volume Total 12 226 832
Volume Left 0 23 0
Volume Right 12 0 5
cSH 376 801 1700

Volume to Capacily 0.03 003 049
Queue Length §5th (ft) 3 2 4]

Control Delay (s) 15.0 1.3 0.0

Lane LOS C A

Approach Delay (s) 150 1.3 0.0

Approach LOS C

intersection Summary

Average Delay ; 0.4

intersection Capacity Utilization 53.8% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
5. Marrett Rd (Rte 2A) & Spring Street

2009 Existing AM

-y ¢ TN
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 13 4 b
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 273 452 354 408 98 111
Peak Hour Factor 091 091 094 094 089 089
Hourly flow rate (vph) 300 497 419 432 110 125
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right tum flare (veh)
Median type None
Median storage veh)
Upstraam signal (ft)
pX, platoon unblocked
vC, conflicting volume 797 1819 548
vG1, stage 1 conf val
vC2, stage 2 conf vol
vCu, unblocked vol 797 1819 548
tC, single (s} 41 64 6.2
tC, 2 stage {(s)
tF {s) 22 IR RESE G
p0 queue free % 49 0 77
cM capacity (veh/h) 828 42 536
Direction. Lane # EB1 WB1 NB1
Volume Total 797 851 235
Volume Left 0 419 110
Volume Right 497 0 125
cSH 1700 825 82
Volume {0 Capacity 047 051 285
Queue Length 95th (ft) 0 73 573
Control Delay (s) 00 115 9444
Lane LOS B F
Approach Delfay {s) 00 115 9444
Approach LOS F
intersection Summary
Average Delay 123.0
intersection Capacity Utilization 107 5% ICU Lavel of Service
Analysis Period {min) 15
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HCM Unsignalized Intersection Capacity Analysis
6. Marrett Rd (Rte 2A) & Bridge St

2009 Existing AM

— 4 £ * =~ ¢
Movement ~~~ EBT EBR WBL WBT NWL NWR = =
Lane Configurations 4 4 \
Sign Control Fres Free Stop
Grade 0% 0% 0%
Volume {(veh/h} 384 B85 T 28 23
Peak Hour Factor 100 100 100 100 1.00 1.00
Hourly flow rate {vph) 384 it 6 772 28 23
Pedestrians
Lane Width (ft)

Walking Speed (fi/s)
Percent Blockage
Right turn flare (veh)

Median type Nane
Median storage veh)

Upstream signal (ft) .

pX. platocon unblocked

vC, conflicting volums 384 1156 384
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 384 1156 384
tC, single (s) 4.1 64 6.2
tC, 2 stage (s)

tF (s} 2.2 35 33
p0 queue free % 100 87 97
cM capacity {veh/h) 1174 217 664
Direction, Lane # EB1 WB1 NW1 : Sy
Volume Total 384 772 51

Volume Left 0 0 28

Volume: Right 0 0 23

cSH 1700 1700 312

Volume to Capacity 023 045 018

Queue Length 95th (ft) 0 0 14

Control Delay {3) 00 00 188

Lane LOS C

Approach Defay (s) 60 00 188

Approach LOS [0

intersection Summary

Average Delay 0.8

intersection Capacity Utilization 50.6% ICU Levet of Service
Analysis Period {min) 15
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HCM Unsignalized Intersection Capacity Analysis
7: Hayden Ave & Rte 2 WB On-Ramp

2009 Existing AM

— N ¢ TN
Movement __EBT EBR WBL WBT NSL NBR
Lane Configurations L ' % 4
Sign Control Free Free Stop
Grade -2% 2% 0%
Volume (veh/h) 208 87 188 320 0 0
Peak Hour Factor 088 0838 090 090 100 100
Hourly flow rate (vph) 236 76 187 356 0 0
Pedestrians
Lane Width (R)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signat {ft)
pX, ptatoon unblocked
v, conflicting volume 312 965 236
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 312 965 236
tC, single (s) 4.1 64 82
1C, 2 stage (s)
tF (s} 2.2 35 33
p0 queue free % 85 100 100
cM capacity (veh/h) 1248 240 803
Direction, Lane # EB1 EB2 WR1 WB2
Volume Total - 238 76 187 356
Volume Left 0 0 187 4]
Volume Right g 76 0 g
cSH 1700 1700 1248 1700
Volume to Capacity 014 004 015 0.21
Queue Length 95th (ft) 0 O 13 0
Control Delay (s} 00 00 84 00
Lane LOS A
Approach Delay () 0.0 2.9
Approach LOS
Intersection Summary =
Average Delay 1.8
Intersection Capacity Utitization 277.0% ICU Level of Service
Analysis Period {(min) 15
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HCM Unsignalized Intersection Capacity Analysis 2009 Existing AM
8: Hayden Ave & Rte 2 WB Off-Ramp

- Y ¢ TN 7

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 4 % r
Sign Control Frea Free Stop

Grade 2% 0% 2%

Volume {veh/h) 111 0 0 405 338 521
Peak Hour Factor 087 087 081 08t 093 0093
Hourly flow rate {vph) 128 0 0 500 363 560

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare {veh)

Median type Raised
Median storage veh) 0
Upsiream signal (it}

pX, platoon unblocked

vC, conflicting volume 128 628 128
vC1, stage 1 conf vol 128

vC2, stage 2 conf vol 500

vCu, unblocked vol 128 628 128
1C, single (s) 4.1 64 62
tC, 2 stage (s) 54

tF (s) 22 35 33
p0 queue free % 100 6 39
cM capacity {veh/h} 1458 385 923
Direction, Lane#  EB1 WB1 NB1 NB2 i
Volume Total 128 500 363 560

Volume Left 0 0 363 0

Volume Right g 0 0 560

cSH 1700 1700 385 923

Volume to Capacity 008 029 094 061
Queue Length 95th (i) 0 0 260 108

Control Delay (s) 00 00 658 147
Lane LOS F B
Approach Delay (s) 00 00 348
Approach LOS D
Intersection Summary
Average Detay 20.7
Intersection Capacity Utilization 256 3% ICU Levei of Service H
Analysis Period {(min) 15
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HCM Unsignalized Intersection Capacity Analysis 2009 Existing AM
9: Hayden Ave & Waltham Street

S T N R S

Movement = EBL EBR NBL NBT SBT SBR
Larne Configurations % rd N M M

Sign Control Stop Free Frea
Grade 0% 2% 2%
Volume {veh/h) 39 592 264 425 993 141
Peak Hour Factor 093 093 093 093 095 095
Hourly flow rate (vph) 42 637 284 457 1045 148
Pedestrians 2

Lane Width (/) 16.0

Walking Speed (fi/s) 4.0

Percent Blockage 0

Right turn flare (veh)

Median type Raised

Median storage veh) 0

Upstream signal (it}

pX, platoon unblocked

vC, conflicting valume 1918 509 1196
v(C1, stage 1 conf vol 1121

vC2, stage 2 conf vol 796

vCu, unblocked vol 1918 599 1196

tC, single (s} ‘ 68 89 441

tC, 2 stage (s) 58

tF (s} 35 33 22

p0 queue free % 53 0 51

¢M capacity (veh/h) 90 444 578 ‘

Direction, Lane # __EB1 EB2 NB1 NB2 NB3 SB1 SB?
Volume Total 42 637 284 228 228 697 497
Volume Left 42 0 284 0 0 0 0
Volume Right : 6 837 a o 0 0 148
cSH 90 444 578 1700 1700 1700 1700

Volume to Capacity 047 143 049 043 013 041 029
Queue Length 95th (ft) 49 791 67 0 0 0 0

Control Delay (s) 762 2323 1741 0.0 0.0 0.0 8.0
Lane LOS F F C

Approach Delay (s} 222.7 6.5 0.0
Approach LOS F

Intersection Summary

Average Delay 59.7

Intersection Capacity WHilization 753% ICU Level of Service D

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

20: Shade Street & Spring Street

2009 Existing AM

AN Nt/
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations ¢ d +
Sign Control Stop Free Fres
Grade 0% 0% 0%
Volume (veh/h) 5 57 ZT 176 815 4
Peak Hour Factor 090 0980 074 074 079 079
Hourly flow rate (vph) 6 63 36 238 1032 5
Pedestrians
Lane Width (ft)
Walking Speed (f/s)
Percent Biockage
Right turn flare (veh)
Median type None

Median storage veh)
Upstream signal {ft)
pX, platoon unblocked

vC, conflicting volume 1345 1034 1037
vC1, stage 1 conf vol

vC2, stage 2 conf vol ~

vCu, unblocked vol 1345 1034 1037
tC, single (s) 64 62 441
tC, 2 stage (s)

tF {s) 1 RRIRE ot SR 5
p0 queue free % 96 78 95
cM capacity (veh/h) 158 282 671
Direction, Lane # ~ EB1 NB1 SB1
Volume Total 69 274 1037
Volume Left 6 36 8]
Volume Right 63 ] 5
cSH 265 671 1700
Volume to Capacity 0.26 005 081
Queue Length 95th (ft) 25 4 0
Control Delay (s} 233 20 0B
Lane LOS C A
Approach Delay (s) 233 2.0 0.0
Approach LOS C

Intersection Summary

Average Delay 1.6
Intersection Capacity Utifization 53.6% ICU Leavel of Service A
Analysis Period (min} 15
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HCM Unsignalized Intersection Capacity Analysis
1: Concord Ave & Rte 2 EB Ramp

2009 Existing PM

Ao N S

Movement EBL EBT WBT WBR SBL_' _SBR
Lane Configurations % 4 4 r r
Sign Control Free Free Stop
Grade 0% 0% 0%

Volume {veh/h)
Peak Hour Factor

308 158 105 0 0 222
92 092 092 092 092 092

Hourly flow rate (vph) 338 172 114 0 0 241
Pedestrians

Lane Width (/)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type Nona
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 114 955 = 114
vC1, stage 1 conf vol

v(2, stage 2 conf vol

vCu, unblocked vol 114 955 114
tC, single (s} 4.1 ) 84 8.2
tC, 2 stage (s}

tF {5) : 22 3.5 33
po queue free % 77 100 74
cM capacily {veh/h) 1475 221 938
Direction, Lane# ~~ EB1 EBZ2 WB1 WB2 SB1
Volume Total 335 172 114 0 241
Volume Left 335 0 0 0 0
Volume Right 6. 0o o 0 24

cSH 1475 1700 1700 1700 938
Volume to Capacity 023 010 007 000 0.26

Queue Length 95th (ft)

Control Delay (s)

22 0 0 0 26
B2 00 00 00 102
A

Lane LOS B

Approach Delay (s) 5.4 00 102

Approach LOS B

intersection Summary

Average Delay 6.0

Intersection Capacity Utilization 27.1% ICU Levet of Service

Analysis Period (min)

15
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HCM Unsignalized Intersection Capacity Analysis
2: Concord Ave & Spring Street

2009 Existing PM

v St 2N
Movement WBL WBR NBT NBR SBL SBT = EE R A |
Lane Configurations % ' = k1 4
Sign Control Stop Free Free
Grade 2% 0% -2%
Volume (veh/h) 118 208 474 350 116 264
Peak Hour Factor 080 090 077 077 09%4 094
Hourly flow rate (vph) 132 231 816 455 123 281
Pedestrians
Lane Width (ft)
Walking Speed (fi/s)
Percant Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (f)
pX, platoon unblocked
vC, conflicting volume 1371 843 1070
vC1, stage 1 conf vol
vC2, stage 2 conf vaol
vCu, unblocked vol 1371 8483 1070
tC, single (s) 64 6.2 4.1
tC, 2 stage (s)
tF {s) 35 33 2.2
p0 queue free % 0 36 81
cM capacity {veh/h) 130 364 651
Direction, Lane#  WB1 WB2 NB1 SB1 SB2
Volume Total 132 231 1070 123 281
Volume Left 132 0 0 123 0
Volume Right 0 231 455 0 g
cSH 130 3864 1700 651 1700
Volume to Capacity 1.01 064 063 019 0.17
Queue Length 85th (ft) 179 104 ) 17 0
Control Delay (s) 1478 307 0.0 118 00
Lane LOS F D B
Approach Delay (s} 733 0.0 36
Approach LOS I
Intersection Summary
Average Delay 153
intersection Capacity (Hifization 89.3% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
3: Patriot Way & Spring Street

2009 Existing PM

T el N N T T T 4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % T k. ) rd % T % b
Sign Control Stop Stop Free Free
Grade 0% 0% 0% -2%
Volume {veh/h) 13 18 24 38 5 124 5 523 162 53 256 2
Peak Hour Factor 060 060 060 091 091 091 087 087 087 088 088 088
Hourly flow rate (vph) 22 30 40 108 5 1386 6 801 188 80 2N 2
Pedestrians 6 4 1
Lane Width (ft) 12.0 13.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 0 ] 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1170 1221 289 1177 1128 698 299 791
vC1, stage 1 conf val
vC2, stage 2 conf vol j
vCu, unblocked vol 1170 1221 299 1177 1129 698 299 791
tC, single (s) 7.1 85 62 71 65 862 41 4.1
1C, 2 stage (s)
tF {s) 35 40 33 35 40 33 22 2.2
p0 queue free % 80 82 895 15 97 69 100 93
<M capacity (veh/h) 106 164 736 127 187 439 1256 828
Direction, Lane # EB1 EB2 WB1 WB2 WB3 NB1 NB2 SB1 SB?
Volume Total 22 70 108 5 13 & 787 60 293
Volume Left 22 0 108 0 0 6 0 60 ¢
Volume Right 0 40 0 0 136 0 186 g 2
cSH 106 296 127 187 439 1256 1700 826 1700
Voluime to Capacity 020 024 085 003 031 000 046 007 017
Queue Length 95th (ft) 18 23 131 2 33 0 0 6 0
Control Delay {s) 473 209 1080 249 169 8 00 87 00
Lane LOS E C F C c A A
Approach Delay (s) 271 56.4 0.1 17
Approach LOS D F
intersection Surmmary <
Average Delay 115
Intersection Capacity Utilization 62.8% 1CU Level of Service 8
Analysis Period (imin) 15
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HCM Unsignalized Intersection Capacity Analysis

4: 125 Spring Street &

2009 Existing PM

TN TR
Movement __EBL EBR NBL NBT S8BT SBR
Lane Configurations e d T
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume {veh/h) 5 24 8 651 288 2
Peak Hour Factor 100 100 100 100 100 100
Hourly flow rate (vph} 5 24 8 651 288 2
Pedestrians
Lane Width (/)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type Nong
Median storage veh)
Upstream signal (ft)
pX, platoon unblacked
vC, conflicting volume 956 289 290
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 956 289 290
tC, single (s) 84 62 4.1
tC, 2 stage {s}
tF {s) ‘ 38 33 22
p0 queue free % 98 g7 99
oM capacity (veh/h) 284 750 1272
Direction, Lane # - EB1 NB1 SBi
Volumie Total 23 658 290
Volume Left 5 8 0
Volume Right - 24 0 2
c8H 585 1272 1700
Volume o Capacity 005 001 017
Queue Length 95th {ft) 4 0 0
Control Delay (s) 116 02 00
Lane LOS B A
Approach Delay (s) 115 02 00
Approach LOS B
Intersection Summary
Average Delay 0.5
intersection Capacity Utilization - 506% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
5: Marrett Rd (Rte 2A) &

2009 Existing PM

—- Y ¢ T N

Vovement EBT EBR WBL WBT NBL NBR = = FEAAT |
Lane Configurations 1S d

Sign Control Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 369 189 112 229 272 380
Peak Hour Factor 091 091 094 094 089 089
Hourly flow rate (vph) 405 208 119 244 306 404
Pedestrians

Lane Width (/)

Walking Speed (ft/s)

Percent Blockage

Right turn flare {veh)

Median type Nong
Median storage veh)

Upstream signal (ft)

pX, platoon unhlocked

vC, conflicting volume 613 991 509
vC1, stage 1 conf vol

vC2, stage 2 conf val

vCu, unblocked vol 613 991 509
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF {s) 2.2 G LI £ D
p0 queue free % 88 0 28
cM capacity (veh/h) : 966 236 564
Direction. Lane # EB1 WB1 NB1 Sk
Volume Total 613 363 710

Volume Left 0 19 306

Voiume Right 208 0 404

cSH 1700 966 356

Volume to Capacity 036 012 200

Cueue Length 95th (ft) 0 11 1241

Control Delay (s) 00 39 4825

Lane LOS A F

Approach Delay (s) 00 39 4825

Approach LOS F

Intersection Summary 53

Average Delay 204.1

Intersection Capacity Ulilization 96.4% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

6: Marrett Rd (Rte 2A) & Bridge St

2009 Existing PM

— x £ ¥ & ¢
Movement EBT EBR WBL WBT NWL NWR ‘
Lane Configurations 4 4 %
Bign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 728 1] 0 338 3 4
Peak Hour Factor 100 100 100 100 100 1.00
Hotrly flow rate (vph) 729 0 0 338 3 4
Pedestrians
Lane Widih (ft)
Walking Speed (ft/s)
Percent Blockage
Rightt turn flare (veh)
Median {ype None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 729 1067 729
vC1, stage 1 conf vol
vC2, stage 2 conf val
vCu, unblocked vol 729 1067 729
tC, single (s) 4.1 64 62
tC, 2 stage (s)
tF (s} 2.2 35 33
p0 queue free % 100 99 99
cM capacity {veh/h) 875 2468 423
Direction, Lane # EB1 WB1 NW1
Volume Total 728 338 7
Volume Left 0 0 3
Volume Right D G
cSH 1700 1700 323
Volume to Capacity 043 020 002
Queue Length 95th (ft) 0 0 2
Control Delay (s) 00 0O 164
Lane LOS C
Approach Delay (s) 00 00 164
Approach L.OS C
Intersection Summary ’
Average Delay 0.1
intersection Capacity Utilization 48.4% 1CU Level of Service
Analysis Period {min) 15
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HCM Unsignalized Intersection Capacity Analysis
7 Hayden Ave & Rte 2 WB On-Ramp

2009 Existing PM

S SR 2 N
Movement ~ ~ EBT EBR WBL WBT NBL NBR S S GRS Y, |
Lane Configurations 4 d ] 4
Sign Control Free Free Stap
Grade -2% 2% 0%
Volume (veh/h) 21 157 220 208 0 0
Peak Hour Factor 388 088 090 090 100 100
Hourly flow rate (vph) 240 178 244 231 4] 0
Pedestrians
Lane Width (ft)
Walking Speed (f/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 418 960 240
vC1, stage 1 conf vol
v(C2, stage 2 conf vol
vCu, unblocked vol 418 960 240
tC, single (s) 4.1 64 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 79 100 100
cM capacity (veh/h) 1141 224 799
Direction, Lane # EB1 EB2 WB1 WB2Z2
Volume Total 243 178 244 231
Volume Left 0 0 244 0
Volume Right 0D 178 0 0
cSH 1700 1700 1141 1700
Volume to Capacity 014 0140 021 014
Queue Length 95th (ft) 0 0 20 0
Control Delay (s) 00 00 3.0 0.0
Lane LOS A
Approach Delay (s) 0.0 46
Approach LOS
Intersection Summary
Average Delay 25
Intersection Capacity Utilization 38.9% ICU Level of Service A
Analysts Period (min} 15

P1\Pre-FY2008\300018307 \SYNCHROFebruary 2009 Existing PM.sy7

Rizzo Associates

Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis
8: Hayden Ave & Rte 2 WB Off-Ramp

2009 Existing PM

- Y ¢ T N £

Movement _ EBT EBR WBL WBT NBL NBR
Lane Configurations + 4 X Fd
Sign Control Froe Free Stop

Grade 2% 0%  -2%
Volume (veh/h) 321 0 g0 1983 88 247
Feak Hour Factor 087 087 081 081 093 093
Hourly flow rate {vph) 369 0 0 238 105 266
Pedestrans

Lane Width ()

Walking Speed (fi/s)

Percent Blockage

Right turn flare (veh)

Median type Norne

Median storage veh)

Upstream signat (ft)

pX. platoon unblocked

vz, conflicting volume 369 607 369
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 369 607 369
tC, single (s} 4.1 64 62
tC, 2 stage (s}

tF (s} 22 35 3.3
p0 queue free % 100 77 61
oM capacity (veh/h) 1180 480 677
Direction, Lane # EB1 WBY1 NB1 NB2

Volume Total 369 238 105 266

Volume Left 0 0 105 o

Volume Right 0 0 G 268

cSH 1700 1700 460 677

Volume to Capacity 022 014 023 039
Queue Length 95th (ft) 0 0 22 47

Caontrol Delay {s) 00 00 151 137

Lane LOS C B

Approach Delay (s) g0 00 141

Approach LOS B

Intersection Summary !

Average Delay 54

Intersection Capacity Utilization 38.9% CU Level of Service
Analysis Period (min) 15

PiPre-FYZ008\9000\9307 \SYNCHRO\February 20090 Existing PM.sy7

Rizzo Associates

Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis

9. Hayden Ave & Waltham Street

2009 Existing PM

O 20 W B S
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations 5 4 LR T ¥
Sign Control Stop Free Froe
Grade 0% 2% -2%
Voiume {veh/h) 101 467 145 660 590 47
Peak Hour Factor 0.83 0893 093 083 095 085
Hourly fiow rate (vph) 108 502 156 710 62t 49
Pedestrians
Lane Width (ft)
Walking Speed (f/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1312 335 671
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vot 1312 335 671
tC. single (s} 68 69 4.1
tC, 2 stage (s)
tF (s} 33BN 2
p0 queue free % 13 24 83
cM capacity (veh/h) 124 661 916
Direction, Lane # EB1 EB2 NB1 NB2 NB3 SB1 SB2
Volume Total 09 502 156 355 355 414 256
Volume Left 109 0 156 0 0 0 0
Volume Right 0 502 0 0 4] 0 48
c8H 124 661 916 1700 1700 1700 1700
Volume to Capacity 087 076 017 021 021 024 015
Queue Length 95th (f) 137 178 15 G 0 0 0
Control Delay {s) 1157 258 97 00 00 00 00
Lane LOS F D A
Approach Delay {s} 418 1.8 0.0
Approach LOS E

intersection Summary

Average Delay 12.5
intersection Capacity Utilization 53.4%
Analysis Period {(min) 15

{CU Level of Servica

P\Pre-FY2008\900009307\SYNCHROFebruary 200RExisting PM.sy7

Rizzo Associates

Synchre 6 Report
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HCM Unsignalized Intersection Capacity Analysis 2009 Existing PM
20: Shade Street & Spring Street

S 2 N B R

Movement =~~~ EBL EBR NBL NBT SBT SBR ;
Lane Configurations b d T

Sign Controt Stop Free Frea
Grade 0% 0% 0%
Volurne {veh/h} 3 32 93 588 243 4
Peak Hour Factor 090 090 074 074 079 079
Hourly flow rate {vph) 3 36 126 808 308 5
Pedestrians

Lane Width (f)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1370 310 313
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1370 310 313
tC, single {s) 64 62 41
tC, 2 stage (s}

tF (s} a5 33 22
pQ queue free % 98 a5 90
cM capacity (velvh} 145 730 1248
Direction, Lane # EB1 NB1 SB1
Volume Total 38 934 313
Volume Left 3 126 o
Volume Right 36 0 5
cSH 543 1248 1700

Volume to Capacity 007 010 0.8
Queue Length 95th (f 6 3 0

Confrol Delay (s) 121 25 00

Lane LOS 3 A

Approach Delay (s) 121 25 00

Approach LOS 8

Intersection Summary 5

Average Delay 2.2 ’

intersection Capacity Utilization - 83.0% {CU Level of Service , B8

Analysis Period (min) 15

PAPre-FY 2008800009307 \8YNCHROWFebruary 2009\Existing PM.sy7 Syrichro 6 Report

Page 10
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HCM Unsignalized Intersection Capacity Analysis
1: Concord Ave & Rte 2 EB Ramp

2014 No Build AM

A . N/
Movement EBL EBT WBT WBR SBL SBR A s |
Lane Configurations % 4 4 d [
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 215 198 205 5 0 653
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate {vph) 234 215 223 5 0 710
Pedestrians
Lane Width (ft)
Walking Speed (fi/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal {ft)
pX, ptatoon unblocked
vC, conflicting volume 228 905 223
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu. unblocked vol 228 905 223
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF {8} 2.2 5% 33
p0 queue free % 83 100 13
cM capacity {velvh) 1340 253 817
Direction. Lane#  EB1 EB2 WB1 WB2 sSB1 &
Volume Total 234 215 223 5 710
Vohume Left 234 0 0 0 0
Volume Right 0 0 Q0 5 710
cSH 1340 1700 1700 1700 817
Volume to Capacity 017 013 013 000 087
Queue Length 95th (ft) 16 0 0 0 274
Control Delay {(5) 83 00 8006 00 308
Lane LOS A b
Approach Delay (s} 43 0.0 309
Approach LOS D
Intersection Summary e
Average Delay 17.2
Intersection Capacity Utilization 57.9% ICL Levsi of Service
Analysis Period (min) 15

4/15/2009

Rizzo Associates

Synchro 6 Report
Page 1



HCM Unsignalized Intersection Capacity Analysis 2014 No Build AM
2: Concord Ave & Spring Street

c St

Movement WBL WBR NBT NBR SBL SBT S
Lane Configurations k] rd B % 4
Sign Control Stop Free Free
Grade 2% 0% -2%
Volume (veh/h) 176 682 194 121 282 711
Peak Hour Factor 090 090 077 077 0%4 094

Hourly flow rate (vph) 196 788 282 157 311 756
Pedestrians

Larie Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal ()

pX, platoon unblocked

vC, conflicting volume 1708 331 409
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vaol 1708 331 409

tC, single (s) 64 82 4.1

tC, 2 stage (s)

tF {s) 35 a3 2.2

p0 queue free % 0 0 73

cM capacity (veh/h) 73 711 1150

Direction, Lane # WB1 WB2 NB1 SB1 SB2 | SASET
Volume Total 198 758 409 311 756

Volume Left 196 0 0 311 0

Volume Right 0 758 157 0 g

cSH 73 711 1700 1150 1700

Volume to Capacity 268 107 024 027 044

Cueue Length 95th (ft) 479 501 0 27 0

Control Delay {s) 8338 764 0D 9.3 0.0

Lane LOS F F A

Approach Delay (s) 2420 00 27

Approach LOS F

Intersection Summary

Average Delay 896.1

intarsection Capacity Utilization 686.5% ICU Lave! of Service C
Analysis Period {min) 15

411512009 Synchro 6 Report

Page 2
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HCM Unsignalized Intersection Capacity Analysis
3: Patriot Way & Spring Street

2014 No Build AM

T el N N B T T4

Movement ~ -~ EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL__SBT SBR
Lane Configurations % t ] $ . x ™ % 1.
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 2%
Volume {veh/h) 33 44 30 183 130 62 380 185 320 123 7180 207
Peak Hour Factor 092 09z 082 091 091 091 087 087 087 088 088 088
Hourly flow rate {vph) 36 48 33 201 143 68 437 224 368 140 864 235
Pedestrians 6 4 1
Lane Width (ff) 12.0 12.0 12.0
Walking Speed (ft/s} 4.0 4.0 4.0
Percent Blockage 0 g 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unbiocked
vC, conflicting volume 2504 2736 088 2486 2670 412 1106 596
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2504 2736 988 2486 2670 412 1105 596
1C, single (s) 74 B8 65 71 65 62 41 41
tC, 2 stage (s)
tF {8} 38 43 36 35 40 33 22 2.2
p0 queue free % 0 0 88 0 0 89 30 86
cM capacity (veh/h) 0 4 265 0 5§ 640 8625 982
Direction. Lane # EB1 EB2 WB1 WB2 WB3 NB1 NB2 SB1 SB2
Volume Totat . 36 80 201 143 68 437 582 140 1099
Volume Left 36 0 201 0 0 437 0 140 G
Volume Right 0 33 1] 0 88 0 368 0. 235
cSH 0 7 0 6 640 625 1700 982 1700
Volumae to Capacity Err 1155 Em 2477 041 070 035 014 0865
Queue Length 35th (ft) Err Ermr Err Err 9 140 0 12 0
Control Delay (s) Er Er Emr  Er 113 230 00 83 00
Lane LOS F F F b 8 C A
Approach Delay (s) Err Err 9.8 1.0
Approach LOS F F
Intersection Summary HEESY
Average Delay Err
intersection Capacilty Wifization 101.7% {CU Leval of Service G

15

Analysis Period (min)

4/15/2009

Rizzo Associates

Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis 2014 No Build AM
4: 125 Spring Street & Spring Street

O N B TR

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations L d ;S

Sign Contro} Stop Free Free

Grade 0% 0% 0%
Volume (veh/h} 0 12 23 267 1080 5
Peak Hour Factor 100 100 100 100 1.00 1.00
Hourly flow rate {vph) 0 12 23 267 1080 5
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (1)

pX, platoon unblocked

vC, conflicting volume 1396 1082 1085
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1396 1082 1085
tC, single (s) 64 82 4.1
tC, 2 stage (s)

tF (s} 35 33 22
p0 queue free % 100 95 96
oM capacity (veh/h) 150 264 643
Direction, Lane # EB1 NBt1 SB1
Volume Tota! ' 12 290 1085
Volume Left 0 23 o
Volume Right 12 4] 5
cSH 264 643 1700
Volume to Capacity 005 004 064
Queue Length 95th (ft) 4 3 0
Control Delay (s} 183 13 00
Lane LOS C A
Approach Delay (s) 193 13 Q0
Approach LOS C

Intersection Summary

Average Delay 0.4
irtersection Capacity Utilization 67.1% ICU Level of Service C
Analysis Period (min) 15
4152009 Synchro 6 Report

Page 4
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HCM Unsignalized Intersection Capacity Analysis
5: Marrett Rd (Rte 2A) & Spring Street

2014 No Build AM

— N ¢ TN £
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations t 4 k4
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 287 608 538 428 118 128
Peak Hour Factor 091 081 094 094 092 092
Hourly flow rate {vph) 315 668 570 455 128 139
Pedestrians 2
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None
Median storage veh)
Upstrearn signal (ft)
pX, platoon unblocked
v, corflicting volume 986 2247 651
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 986 2247 651
1C, single (s) 4.1 84 62
tC, 2 stage (s)
tF {s) 22 35 33
p0 queue free % 19 0 70
cM capacity {veh/h) 760 8 467
Direction, Lane#  EB1 WB1 NB1 s ‘
Volume Total 984 1026 267
Volume Left 0 570 128
Volume Right : 668 ¢ 138
cSH 1700 700 17
Volume to Capacity 058 081 1539
Queue Length 95th {ft) o 218 Err
Controt Delay (s) 0.0 301 Emr
Lane LOS D I
Approach Delay (s) - 0.0 301 Em
Approach LOS F
Intersection Surnmary
Average Delay 1188.0
intersection Capacity Utifization 129.2% ICU Level of Service
Analysis Period (min) 15

4/15/2009

Rizzo Associates

Synchro 6 Report
Page 5



HCM Unsignalized Intersection Capacity Analysis
6: Marrett Rd (Rte 2A) & Bridge St

2014 No Build AM

— X &£ Qb
Movement EBT EBR WBL WBT NWL NWR s R
Lane Configurations 4 AW
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume {(veh/h) 415 0 g 934 30 25
Peak Hour Factor 100 100 100 100 100 1.00
Hourly flow rate (vph) 415 0 0 934 30 25
Pedestrians
Lane Width (ft)
Walking Speed (fts)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal {f1)
pX, platoon unblocked
vC, conflicting volume 4158 1349 415
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 4115 1349 415
tC, single {s) 4.1 8.4 6.2
tC, 2 stage (s)
tF (s) 22 35 33
0 queue free % 100 82 96
cM capacily {veh/h) 1144 166 637
Direction, Lane # EB1 WB1 NW1 &R
Volume Total 415 934 55
Volume Left g 0 30
Volume Right 0 0 25
c¢SH 1700 1700 250
Volume to Capacity 0.24 055 022
Queue Length 95th (ft) 0 0 20
Control Delay (s) 00 00 234
Lane LOS C
Approach Delay (s) 006 00 234
Approach LOS C
Intersection Summary
Average Delay 0.9
intersection Capacity Utllization 59.2% ICU Level of Service

Analysis Period (min)

15

4/15/2009

Rizzo Associates

Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis 2014 No Build AM
7: Hayden Ave & Rte 2 WB On-Ramp

- N 7 TN

Movement ~~  EBT EBR WBL WBT _NBL_ NBR R D R PRE D ST S RN T
Lane Configurations 4 ' % 4

Sign Control Free Free Stop

Grade -2% 2% 00/0

Volume (veh/h) 230 115 177 570 0 0

Peak Hour Factor 088 088 0980 0890 100 100

Hourly flow rate {vph) 261 131 197 833 0 0
Pedestrians

Lane Width (i)

Walking Speed (fis)

Percent Blockage

Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (1)

pX, platoon unblocked

vC, conflicting volume 392 1288 261
vC1, stage 1 conf vol

v(C2, stage 2 conf vol

vCu, unblocked vol 3892 1288 261
tC, single (s) 4.1 6.4 5.2
tC, 2 stage (s)

tF {(s) 22 3.5 3.3
p0 queue free % 83 100 100
¢M capacity {veh/h) 1166 150 777
Direction, Lane # EB1 EB2 WB1 WB2 GO
Volume Total 261 131 197 633

Volume Left 0 0 1897 0

Volume Right 0 131 ° 0 0

cSH 1700 1700 1166 1700

Volume to Capacity 0.18 008 017 037
Queue Length 95th (i) 0 o 15 0

Control Delay (s) 00 00 87 00
Lane LOS A
Approach Delay (s) 0.0 2.4

Approach LOS

Intersection Summary

Average Delay 1.4

Intersection Capacity Utilization 279.9% ICU Level of Service H

Analysis Period (min) 15

4/15/2009 Synchro 6 Report

Page 7
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HCM Unsignalized Intersection Capacity Analysis
8: Hayden Ave & Rte 2 WB Off-Ramp

2014 No Build AM

- N TN

Movement EBT EBR WBL WBT NBL NBR & |

Lane Configurations 4 4 » ¥

Sign Control : Free Free Stop

Grade 2% 0%  -2%

Volume {veh/h) 128 0 0 482 533 548

Peak Hour Factor 087 087 081t 081 093 093

Hourly flow rate {vph) 147 0 G 585 573 589

Pedestrians

Lane Width (#)

Walking Speed (fi/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal {ft)

pX, piatoon unblocked

vC, conflicting volume 147 742 147

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 147 742 147

tC, single (s) 4.1 64 62

tC, 2 stage (s)

tF (s} : 2.2 38 33

p0 queue free % 100 0 35

cM capacity {veh/h) 1435 383 900

Direction, Lane # EB1 WB1 NBJ NB2 =

Volume Total ~ 147 585 573 589

Volume Left 0 0 573 0

Volume Right : 0 0 0 589

cSH 1700 1700 383 900

Volume 10 Capacity 008 035 150 0865

Queue Length 95th (ft) 0 0 768 126

Control Detay (s} 0.0 0.0 2627 183

Lane LOS F C

Approach Delay (s) 00 00 1377 ;

Approach LOS F

intersection Surmmary

Average Delay 841

intersection Capacity Utilization 253.4% ICU Level of Service
16

Analysis Period (min)

4/15/2009

Rizzo Associates

Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis 2014 No Build AM
9: Hayden Ave & Waltham Street

A N B TR

Movement EBL EBR NBL NBT SBT SBR i
Lane Configurations b ] I X 4 M

Sign Control Stop Free Free

Grade 0% 2% 2%
Volume (veh/h) 46 B28 305 457 1044 178
Feak Hour Factor 093 093 093 093 095 095
Hourly flow rate {vph)} 43 675 328 491 1089 187
Pedestrians 2 2

Lane Width (ft) 120 1240
Walking Speed (fifs) 4.0 4.0
Percent Blockage 0 0

Right turn flare (veh)

Median type None

Median storage veh)

Upstrearm signal (ft)

pX. platoon unblocked

vC, conflicting volume 2006 645 1286
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2096  B45 1286

tC, singte (s) 6.8 689 4.1

tC, 2 stage (s)

tF {s) 35 3.3 2.2

p0 queue free % 0 0 39

cM capacity {veh/h) 17 414 538

Oirection, Lane # EB1 EB2 NB1 NB2 NB3 SB1 SB?2
Volume Total 49 875 328 246 246 733 554
Vaolume Left 49 0 328 0 0 0 0
Volume Right g 875 ] 0. 0 0 187
cSH 17 414 535 1700 1700 1700 1700

Volume to Capacity 285 163 061 014 014 043 033
Queue Length 95th (/1Y 169 978 103 G 0 0 0
Cortrol Delay (s} 1284.3 3184 218 0.0 00 00 0.0

Lane LOS = F C

Approach Delay (s) 385.0 8.7 0.0

Approach LOS F

Intersection Summary

Average Delay 101.1

intersection Capacity Utilization 80.3% ICY Levsei of Service D

Analysis Period {min) 15

4/15/2009 Synchro 6 Report

Page 9
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HOM Unsignalized Intersection Capacity Analysis

20: Shade Street & Spring Street

2014 No Build AM

O N B TR
Movement _EBL EBR NBL NBT SBT SBR =
Lane Configurations LY d 1;
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume {veh/h) 6 60 289 187 111 5
Peak Hour Factor 074 074 079 079 080 090
Hourly flow rate (vph) 8 81 37 237 1234 6
FPedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal {ft)
pX, platoon unblocked
vC, conflicting volume 1547 1237 1240
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1547 1237 1240
tC, single (s) 6.4 62 4.1
tC, 2 stage (s)
tF (s} 35 33 22
p0 queue free % 93 62 93
cM capacity (veh/h) 117 214 562
Direction, Lane # EB1 NB1 SB1
Voiume Total - 89 273 1240
Yolume Left 8 37 0
Volume Right 81 g 8
cSH 200 5862 1700
Volums to Capacity 045 007 073
Queue Length 95th (ft) 53 5 0
Control Delay (s} 36.9 2.4 0.0
Lane LOS E A
Approach Delay (s) B 24 00
Approach LOS E
intersection Summary
Average Delay 2.5
intersection Capacity Utilization 68.5% iICU Level of Service
Analysis Period (min) 15

411572009

Rizzo Associates

Synchro 8 Report
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HCM Unsignalized Intersection Capacity Analysis
1: Concord Ave & Rte 2 EB Ramp

2014 No Build PM

Ao e N/
Movement = BB __QBL_W_VQT WBR SBL SBR
Lane Configurations % 4 4 4 H
Sign Control Free Free Stop
Grade 0% (0% 0%
Volume (veh/h) 428 212 127 1 0 281
Peak Hour Factor 092 092 092 092 092 092
Hourly low rate (vph) 465 230 138 1 g 305
Pedestrians
Lane Width (ft)
Walking Speed (fis)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal ()
pX, platoon unblocked
v, conflicting volume 139 1289 138
vC1, stage 1 conf vol
vC2, stage 2 confvol
vCu, unblocked vol 139 1299 138
13, single (3) 4.1 84 6.2
tC, 2 stage (s)
tF (s) 22 3.5 33
p0 queue free % 68 100 686
cM capacity (veh/h) 1444 121 910
Direction. Lane# ~ EB1 EB2 WB1 WB2 SB{
Volume Total 465 230 138 1 305
Volume Left 465 0 0 0 0
Volume Right 0 ] 0 1 305
cSH 1444 1700 1700 1700 910
Volume to Capacity 032 014 008 000 034
Queue Length 95th (#) 35 0 0 0 37
Control Delay (s) 87 00 00 00 109
L.ane LOS A B
Approach Delay (s) 5.8 0.0 10.9
Approach LOS B
intersection Summary
Average Delay 6.5
Intersection Capacity Utifization 37.1% ICU Leval of Service
Analysis Period (min) 15

4/15/2009

Rizzo Associates

Synchro 6 Report
Page 1



HCM Unsignalized Intersection Capacity Analysis 2014 No Build PM
2: Concord Ave & Spring Street

V2 T R |

Movement ___WBL WBR NBT NBR SBL SBT e
Lane Configurations X I 1 % 4
Sign Control Stop Free Free
Grade 2% 0% 2%
Volume (veh/h) 126 282 509 368 272 437
Feak Hour Factor 093 093 086 085 0838 088
Hourly flow rate {vph) 135 303 582 428 309 383
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platcon unblocked

v, conflicting volume 1807 806 ; 1020
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu. unblocked vol 1807 806 1020
tC, single (3) 64 62 4.1
tC, 2 stage (s)

tF {(s) ; 35 33 2.2
p0 queue free % 0 21 55
cM capacity {veh/h) 47 382 680
Direction, Lane # W1 WB2 NBJ: SBY SBR i simmags
Volums Total 135 303 1020 309 383
Volume Left 135 0 0 309 0
Volume Right 0 303 428 0 0
cSH 47 382 1700 680 1700
Volume to Capacity - 288 079 060 045 023
Queue Length 95th (ft) 363 171 0 59 0
Controt Delay (s) 10234 424 00 146 Q0
Lane LOS F E B
Approach Delay {s) 3453 ; 00 &5
Approach LOS F

Intersection Summary

Average Delay 725

intersection Capacity Utitization 81.3% ICU Leve! of Service D

Analysis Period (min} 15

4/15/2009 Synchro 6 Report

Page 1
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HCM Unsignalized Intersection Capacity Analysis
3. Patriot Way & Spring Street

2014 No Build PM

e R S el N N B S
Movement __EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations » t % 4 r 5 + % B
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 2%
Volume {veh/h) 177 276 188 133 28 146 63 554 183 58 285 36
Peak Hour Factor 092 092 092 094 094 094 084 084 084 087 087 087
Hourly fiow rate (vph) 192 300 204 141 28 185 75 660 218 67 328 41
Pedestrians
Lana Width (ff)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None Naone
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1460 1509 348 1734 1421 768 368 877
vC1, stage 1 conf vol
vC2, stage 2 conf voi
vCu, unblocked vol 1460 1509 348 1734 1421 768 369 877
tC, single {s) 72 66 53 7.1 85 82 4.1 4%
tC, 2 stage (s)
tF (s} - 36 4.1 3.4 35 40 33 22 2.2
p0 queue free % 0 0 70 0 76 61 94 91
M capacity {veh/h) 47 101 686 0 117 403 1198 770
Direction, Lane # EB1 EB2 WB1 WB2 WB3 NB1 NB2 SB1 SB2
Volume Total 182 504 141 28 155 75 877 67 369
Volume Left 192 0 141 0 0 75 0 67 0
Volume Right 0 204 ¢ 0 155 g0 218 0 41
cSH 47 154 0 117 403 1195 1700 770 1700
Volume to Capacity 408 327 Em 024 039 006 052 008 022
Queue Length 95th (ft) Err Err Eer 22 44 5 0 7 0
Control Delay {s) Err  Err Err 449 184 82 00 101 0.0
Lane LOS F F F E C A B
Approach Delay (s) Emr Efmr 0.8 1.5
Approach LOS = F
Intersection Summary
Average Delay Err
intersection Capacity Utiization 90.3% ICU Level of Service £
Analysis Period (min) 15

4/15/2009

Rizzo Associates

Synchro 6 Report
Page 1



HCM Unsignalized Intersection Capacity Analysis 2014 No Build PM
4: 125 Spring Street & Spring Street

O 2 N I TR

Movement =~ EBL EBR NBL NBT SBT SBR
Lane Configurations b Ry T

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (vehth) 5 24 8 867 354 2
Feak Hour Factor 100 100 100 100 100 100
Hourly flow rate (vph) 5 24 & 867 354 2
Pedestrians

Lane Width (/)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh}

Median type None

Median storage veh)

Upstream signal (ft}

pX. platoon unblocked

vC, conflicting volume 1238 365 358
v(C1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1238 355 356
{C, single {(s) - B4 B2 41
tC. 2 stage (s)

tF {s) 35 33 22
p0 queue free % 97 97 99
cM capacity (veh/h) 183 688 1203
Direction, Lane#  EB1 NB1 SB1
Volume Total 29 875 358
Volume Left 5 8 O
Volume Right 24 ] 2
ocSH 477 1203 1700
Volume to Capacity 0.06 001 021
Queue Length 95th (ft) 5 1 0
Control Delay (s) 130 02 00
Lane LOS B A
Approach Delay (s) 3.0 0.2 0.0
Approach LOS B

Intersection Summary

Average Delay 04
Intersection Capacity Utilization 62.0% ICU Level of Sarvice 8
Analysis Period (min) 15
4/15/2009 Synichro 6 Report

Page 4
Rizzo Associates



HCM Unsignalized Intersection Capacity Analysis
5: Marrett Rd (Rte 2A) & Spring Street

2014 No Build PM

- N TN 7

Movement __EBT EBR WBL WBT NBL NBR
Lane Configurations B J w
Sign Control Free Free Siop
Grade 0% 0% 0%
Volume (veh/h) 388 221 138 242 410 465
Peak Hour Factor 092 092 086 086 092 092

Hourly flow rate {vph) 422 240 162 281 446 505

Pedestriansg 2
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percant Blockage ]
Right turn flare {veh)}

Median type MNone

Median storage veh)

Upslream signal (ft)

pX, platoon unblocked

v(, conflicting volume 664 1148 544
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 664 1148 544
tC, single (s) 41 64 8.2
1C, 2 stage (s)
tF {s) 2.2 35 a3
p0 queue free % 82 0 6
cM capacity {veh/h) 923 182 540
Direction, Lane# =~ EB1 WB1 NB1
Volume Total 662 443 951
Volume Left 0 162 446
Volume Right 240 0 508
cSH 1700 923 281
Volume to Capacity 039 018 339
Queue Length 95th (ft) 0 16 Err
Control Delay (s) 0.0 48 Err
Lane LOS A F
Approach Delay (s) 00 48 Err
Approach LOS F
Intersection Summary e
Average Delay 4626.3
Intersection Capacity Utilization 115.6% ICU Leval of Service
Analysis Period (min) 15
/1512009 Synchro 6 Report

Rizzo Associates

Page 5



HCM Unsignalized Intersection Capacity Analysis
6. Marrett Rd (Rte 2A) & Bridge St

2014 No Build PM

- £ * =~ ¢

Movement EBT EBR WBL WBT NWL NWR
Lane Configurations 4 4 by

Sign Controt Free Free Slop

Grade 0% 0% 0%
Volume {veh/h) 853 0 0 377 4 5
Peak Hour Factor 100 100 100 100 100 100
Hourly flow rate (vph} 853 0 g 377 4 5
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percert Blockage

Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 853 123G 853
vC1, stage 1 conf vol

v(C2, stage Z conf vo!

vCu, unblocked vol 853 1236 853
1€, single (s) 4.1 64 82
tC, 2 stage (s)

tF {s) 2.2 35 33
p0 queue free % 100 98 39
cM capacity {veh/h) 786 196 358
Direction, Lane # EB1 WB1 NW1 e s
Volume Total 853 377 9

Volume Left 0 O 4

Volume Right 0 0 5

CcSH 1700 1700 282

Volume 1o Capacity 050 022 003

Queue Length 85th (ft) O 0 3

Control Delay {(s) 66 DO 192

Lane LOS C

Approach Delay (s) 0.0 6.0 182

Approach LOS C

intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 54.9% ICU Level of Service
Analysis Period (min) 15

471572009

Rizzo Associates

Synchro 6 Report
Page 6



HCM Unsignalized Intersection Capacity Analysis 20614 No Build PM
/. Hayden Ave & Rte 2 WB On-Ramp

- Y ¢ Y N

Movement __EBT EBR WBL _WBT NBL NBR s
Lane Configurations 4 o % 4

Sign Control Free Free Stop

Grade <2% 2% 0%
Volume (veh/h) 337 517 232 255 0 0
Peak Hour Factor 082 082 089 089 100 100
Hourly flow rate (vph) 411 630 261 287 0 0
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Parcent Blockage

Right turn flare (veh)

Median type None

Median storage vehj}

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1041 1218 411
vC1, stage 1 conf vol

v(C2, stage 2 conf vol

vCu, unblocked vol 1041 1219 411
tC, singie (s) 4.1 64 62
tC, 2 stage (s)

tF (s} 22 35 33
p0 queue free % 61 100 100
cM capacity {vehih) 668 121 641
Direction, Lane # EB1 EB2 WB1 WB2

Volurme Total 411 630 261 287

Volume Left 0 0 261 0

Volume Right 0 630 e 0

¢SH 1700 1700 668 1700

Volume to Capacity 024 037 039 047
Queue Length 95th (f) 0 0 46 0

Contral Delay (s) 00 00 138 00
Lane LOS B
Approach Delay (s} 0.0 6.6

Approach LOS

infersection Summary

Average Delay 23
Intersection Capacity Utilization 51.5% ICU Levsl of Service A
Analysis Period {(min) 15
{15/2009 Synchro 6 Report

FPage 7
Rizzo Associates



HCM Unsignalized Intersection Capacity Analysis
8: Hayden Ave & Rte 2 WB Off-Ramp

2014 No Build PM

- N TN

Movement =~~~ EBT EBR WBL WBT NBL NBR e
Lane Configurations 4 4 b ] td
Sign Controt Free Free Stop

Grade 2% 0% 2%
Volure {veh/h) 453 0 0 212 130 260
Peak Hour Factor 087 087 081 081 083 093
Hourly flow rate (vph) 521 0 0 262 140 280
Pedestrians

Lane Width {ft)

Walking Speed (ft/s)

Perceni Blockage

Right turn flare (veh)

Median typa Nonhe
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 521 782 521
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 521 782 521
tC, single (8) 41 54 82
tC, 2 stage (s)

tF () 22 38 33
pQ queue free % 100 61 50
cM capacity (veh/h) 1046 363 556
Diraction, Lane # EB1 WB1 NB1 NB2

Volume Total 521 282 140 280

Volume Left 0 0 140 0

Valume Right -0 4 0 280

cSH 1700 1700 363 556

Volume to Capacity 031 015 038 050

Queue Length 95th (ft) 4] 0 44 70

Control Delay (s) 006 00 210 178

Lane LOS C €

Approach Delay (s) 00 00 188

Approach LOS G

Intersection Summary :

Average Delay 6.6

Intersection Capacity Utitization 51.5% HCU Level of Service
Analysis Period (min) 15

4/15/2008

Rizzo Associates

Synchro 6 Report
Page 8



HCM Unsignalized Intersection Capacity Analysis

9: Hayden Ave & Waltham Street

2014 No Build PM

2N 8t | Y
Movement = EBL EBR NBL NBT SBT SBR i Sy ST R
Lane Configurations % ¥ WA M
Sign Control Stop Free Free
(Grade 0% 2% 2%
Volume {veh/h) 183 550 158 702 621 54
Peak Hour Factor 083 093 095 095 089 089
Houtly flow rate {vph) 175 581 166 738 698 61
Pedestrians
Lane Width (/)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type Nona
Median storage veh)
Upstream signal (ft)
pX, ptatoon unblocked
vC, conflicting volume 1430 379 758
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1430 379 758
tC, single (s) 68 69 41
tC, 2 stage (s)
tF (s} 35 33 22
pO queue free % 0 4 80
cM capacity {veh/h) 101 619 849
Direction, Lane # EB1 EB2 NB1 NB2 NB3 SB1 SB2
Valume Total 175 581 166 369 368 465 293
Volume Left 175 G 166 0 0 0 0
Volume Right g 5N 0 4] a 0 61
oSH 101 619 849 1700 1700 1700 1700
Volume to Capacity 174 0986 020 022 022 027 017
Queue Length 95th (/) 350 332 18 0 0 0 0
Control Delay (g) 44272 519 103 0.0 00 08 00
Lane LOS F F B
Approach Delay (s) 141.1 1.2 . 0.0
Approach LOS F
Intersection Summary
Average Delay 452
Intersection Capacity Utilization 58.6% ICU Level of Service
Analysis Period {min) 15
4/15/2009 Synchro 6 Report

Rizzo Associates
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HCM Unsignalized Intersection Capacity Analysis 2014 No Build PM
20: Shade Street & Spring Street

AN &t 4

Movement EBL EBR NBL NBT SBT SBR = AR =
Lane Configurations W J i

Sign Control Stop Free Fres

Grade 0% 0% %
Volume {vehh) 4 34 98 838 298 5
Peak Hour Factor 074 074 079 079 080 090
Hourly flow rate (vph) 5 46 124 1061 331 6
Pedestrians

Lane Width {ft)

Walking Speed (fi/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft}

pX, platoon unblocked

vC, conflicting volume 1643 334 337
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1643 334 337
tC, single (8) 6.4 6.2 4.1
1C, 2 stage (s)

tF (s} 35 3.3 22
p0 queue free % 95 94 30
cM capacity (veh/h) 99 708 1223
Direction, Lane # EB1 NBf SB1
Volume Total 51 1185 337
Volume Left 5 124 0
Volume Right 46 0 6
cSH 429 1223 1700

Volume to Capacity 0.12 010 020
Queue Length 85th () 10 8 0

Control Delay (s) 14.5 29 0.0

Lane LOS B A

Approach Delay (s) 145 29 00

Approach LOS B

Intersection Summary

Average Delay 26

intersection Capacity Utilization 78.8% ICU Lavel of Service D

Analysis Period {min} 15

4/18/2009 Synchro 6 Report

Page 10
Rizzo Associates



HCM Unsignalized Intersection Capacity Analysis
1. Concord Ave & Rte 2 EB Ramp

2014 Build AM

Analysis Period {min)

Ao, N/
Movement EBL _EBT WBT WBR SBL SBR
Lane Configurations k) L & 4 7 ¥
Sign Control Free Free Stop
Grade % 0% 0%
Volumse (veh/h) 234 199 208 5 0 785
Peak Hour Factor 092 092 092 0892 092 092
Hourly flow rate (vph} 254 218 228 5 O 83z
Pedestrians
Lange Width ()
Walking Speed (fi/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal {ft)
pX, platoon unblocked
v, conflicting volume 232 951 226
v(C1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 232 951 226
tC, single {8} 4.1 64 62
tC, 2 stage (s)
tF {s} : 2.2 38 33
po queue free % 81 100 0
oM capacity (veh/h) 1336 233 813
Direction. Lane # EB1 EB2 WB1 WB2 SB1 R )
Volume Total 254 216 2286 5 832
Volume Left 254 it} 0 0 0
Volume Right 0 O 6 5 832
cSH 1336 1700 1700 1700 813
Veolume to Capacity 019 013 013 000 102
Queue Length 95th (ft) 18 0 0 0 4n
Corrol Delay (s) - 83 00 00 00 589
Lane LOS A F
Approach Delay {(s) 45 0.0 59.9
Approach LOS F
Intersection Summary
Average Delay 33.8
intersection Capacity Utilization 85.0% 1CU Levet of Service

15

4/15/2009

Rizzo Associates

Synchra 6 Report
Page 1



HCM Unsignalized Intersection Capacity Analysis 2014 Build AM
2. Concord Ave & Spring Street

PRV R |

Movement WBL WER _EI__J:{E_R___SBL SBT
Lane Configurations % I t % 4
Sign Control Stop Free Free
Grade 2% 0% 2%
Volume {veh/h) 176 797 206 121 312 714
Peak Hour Factor 090 080 077 077 0%4 094
Hourly flow rate (vph) 196 886 268 157 332 780
Pedestrians

Lane Width (ft)

Walking Speed (f/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal {ft)

pX, platoon unblocked

vC, conflicting volume 1770 346 425
vC1, stage 1 conf vol

vC2, stage 2 conf vol :
vCu, unblocked vol 1770 346 425

tC, singls (s} 6.4 8.2 4.1
tC, 2 stage (s}

tF (s) 35 33 22
pl} queue free % 0 0 71
cM capacity {vehrh) 65 697 1135
Direction, Lane # WB1 WB2 NB1 SB1 SB2
Volume Totad 196 886 425 332 780
Volume Left 196 0 0 332 0
Volume Right : O 886 157 0 [2]
cSH 66 697 1700 1135 1700
Volume fo Capacity 302 127 025 029 045
Queue Length 95th (ft) Err 838 0 31 0
Control Delay (8} Er 1528 00 95 00
Lane LOS F F A
Approach Defay (s)  1933.8 086 29
Approach LOS F

Intersection Summary

Average Delay 806.2

intersection Capacity Utilization 74.2% ICU Level of Service 1)

Analysis Period (min} 15

4/15/2009 Synchro 6 Report

Page 2
Rizzo Associates



HCM Unsignalized Intersection Capacity Analysis
3: Patriot Way & Spring Street

2014 Build AM

e SR NN

NG

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % N % 4 * % b % +

Sign Control Stop Stop Free Free

Grade 0% 0% 0% -2%
Volume (veh/h) 45 85 53 183 260 62 507 195 320 123 780 270
Peak Hour Factor 092 092 092 091 091 091 087 087 087 088 088 (.88
Hourly flow rate (vph) 49 92 58 201 286 68 583 224 368 140 864 307
Pedestrians 6 4 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 40

Percent Blockage 0 0 t]

Right turn flare {veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2803 3064 1024 2826 3034 412 1176 596

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2903 3064 1024 2826 3034 412 1176 596

tC, single (8) 74 BB 865 71 8BS 62 41 4.1

tC, 2 stage (s)

tF (s) 38 43 36 35 40 33 22 2.2

pd queue free % 0 0 77 4] 0 89 1 86

oM capacity (veh/h) 0 g 252 0 0 640 587 982

Direction, Lane # _EB1 EB2 WB1 WB2 WB3 NB1 NBZ SB1 8B2

Volume Yotal 43 150 201 288 68 583 582 140 1170

Volume Left 49 0 20 0 0 583 0 140 0

Volume Right 0 58 0 0 68 -0 388 0 307

cSH 0 0 a 0O 640 587 1700 982 1700

Volume to Capacity Em4983.18 Erg45046 011 093 035 014 069

Queue Length 95th (#) Err Err Err Err 9 363 G 12 0

Controt Delay {s) Er Em Emr  Er 113 818 00 93 00

Lane LOS F F F F B F A

Approach Delay (s) Err Er 30.7 1.0

Approach LOS F F

Intersection Summary g ‘

Average Delay Err

Intersection Capacity Utilization 116.1% ICU Level of Service H

Analysis Perod (min) 15

415/2009

Rizzo Associates

Synchro 6 Report
Page 3



HCM Unsignalized Intersection Capacity Analysis 2014 Build AM
4: 125 Spring Street & Spring Street

NN,

Movement _EBL EBR 'NBL NBT SBT SBR AR )
Lane Configurations L d 1

Sign Control Stop Free Free

Grade 0% 0% 0%
Volume (veh/h) 0 12 23 279 1143 5
Peak Hour Factor 1.00 100 100 100 100 1.00
Hourly flow rate {vph) 0 12 23 279 1143 §
Pedestrians

Lane Width ()

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (i)

pX, platoon unblocked

vC, confiicting volume 1470 1146 1148
vC1, stage 1 conf vol

v(C2, stage 2 conf vol

vCu. unblocked vol 1470 1146 1148
tC, single (8) 64 682 4.1
tC, 2 stage (s)

tF(s) 35 33 2.2
p0 queue free % 100 95 96
oM capacity {veh/h) 136 243 609
Direction, Lane# ~ EB1 NB1 SB1
Volume Total 12 302 1148
Volume Left 0 23 0
Volume Right 12 4] 5
cSH 243 608 1700
Volume o Capacity 005 004 068
Queue Length 95th (ft) 4 3 0
Control Delay (8) 208 13 00
Lane LOS C A
Approach Delay (s) 2086 13 00
Approach LOS C

Infersection Summary

Average Delay 04
intersection Capacity Utilization 70.5% iCU Leval of Servica ; C
Analysis Period (min) 15
4/15/2008 Synichro 6 Report

Page 4
Rizzo Associates



HCM Unsignalized Intersection Capacity Analysis 2014 Build AM
5. Marrett Rd (Rte 2A) & Spring Street

— Y ¢ T N £

Movement ~~ EBT EBR WBL WBT NBL NBR
Lane Configurations b d \'d

Sign Control Free Free Stop

Grade 0% 0% 0%
Volume {(veh/h) 287 B840 567 428 126 132
Peak Hour Factor 091 091 094 094 092 092
Hourly flow rate (vph) 316 703 603 455 137 143
Pedestrians 2

Larne Width () 12.0
Walking Speed (ftis) 4.0
Percent Blockage 0

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

¥C, conflicting voluma 1021 2331 669
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1021 2331 669
tC, single (s} 41 64 82
tC, 2 stage (s)

tF {s) 2.2 3.5 33
p0 queue free % 11 0 69
cM capacity {veh/h) 6§79 5 457
Direction, Lane # ERTEWHEY: MBS aoagey
Volume Total 1019 1058 280

Volume Left 0 603 137

Volume Right 703 0 143

cSH 1700 679 9

Volume to Capacity 080 089 3060
Queue Length 95th (ft) 0 278 Err

Controt Delay (s} 0.0 411 Err

Lane LOS & F

Approach Delay (s) 0.0 411 Er

Approach LOS F

Intersection Summary 5 ST :

Average Delay 1207.8

intersection Capacity Utilization 133.6% ICU Level of Service H

Analysis Period {min) 15

47152009 Synchro 6 Report

Page 5
Rizzo Associates



HCM Unsignalized Intersection Capacity Analysis
6: Marrett Rd (Rte 2A) & Bridge St

2014 Build AM

- £ + =~ ¢

-

Movement ~ ~ EBT EBR WBL WBT NWL NWR

Lane Configurations A # W

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 419 0 0 965 30 25

Peak Hour Factor 100 100 100 100 100 100

Hourly flow rate (vph) 419 0 g 965 30 25

Pedestrians

Lane Width (ft)

Walking Speed (f/s)

Parcent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal {ff)

pX, platoon unblocked

vC, conflicting volume 418 1384 419

vC1, stage 1 conf vol

vC2, stage 2 conf voi

vCu. unblocked vol 419 1384 419

tC, single (s} 4.1 6.4 6.2

1C. 2 stage (5)

tF {s} 2.2 35 33

p0 queue free % 100 81 96

cM capacity {vehth) 1140 158 634

Direction, Lane# ~ EB1 WB1 NW1 I .

Volume Total 418 985 55

Volume Left 0 G 30

Volume Right 0 a 25

cSH 1700 1700 240

Volume to Capacity 025 0487 023

Queue Length §5th () 0 0 21

Control Delay (s). 00 00 244

Lane LOS C

Approach Delay {(s) 0.0 00 244

Approach LOS C

Intersection Summary

Average Delay 0.9

intersection Capacity Utilization 80.8% HCU Leval of Service
15

Aralysis Period (min)

4/15/2009

Rizzo Associates

Synchro 8 Report
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HCM Unsignalized Intersection Capacity Analysis
7 Hayden Ave & Rte 2 WB On-Ramp

2014 Build AM

- N ¢ TN £
Movernent __EBT EBR WBL WBT NBL NBR
Lane Configurations A ¥ * 4
Sign Control Free Free Stop
Grade 2% 2% 0%
Volume (veh/h) 245 1417 177 700 0 0
Peak Hour Factar .88 088 090 090 100 100
Hourly flow rate (vph) 278 160 197 778 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (i)
pX, platoon unblocked
vC, conflicting volume 439 1480 278
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 439 1450 278
tC, single (s) 41 64 62
1C, 2 stage {s)
iF (s) 2.2 35 33
p0 queue free % 82 100 100
cM capacity {veh/h) 1121 118 780
Direction, Lane # EB1 EB2 WB1 WB2 5
Volume Total 278 160 187 778
Volume Left 0 0 197 0
Volume Right .~ 0 160 0 0
cSH 1700 1700 1121 1700
Volume to Capacity 016 009 018 046
Queue Length 95th (ft) 0 0 16 0
Control Delay (s) 0.0 0.0 8.9 0.9
Lane LOS A
Approach Delay (s} 0.0 1.8
Approach LOS
Intersection Summary
Average Delay 1.2
intersection Capacity Utilization 281.7% ICU Level of Sarvice
Analysis Period {min) 15

4/15/2009

Rizzo Associates

Synchro 8 Report
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HCM Unsignalized Intersection Capacity Analysis
8: Hayden Ave & Rte 2 WB Off-Ramp

2014 Build AM

— Y ¥ T N £

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 4 % r
Sign Control Free Free Stop

Grade 2% 0% 2%
Volume (veh/h) 143 1] 8 531 615 548
Peak Hour Factor 087 087 081 081 083 093
Hourly fiow rate (vph) 164 0 g 656 661 589
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Biockage

Right turn flare {veh)

Median type None
Median storage veh)

Upstream signal (f)

pX, platoon unblocked

vC, conflicting volume 164 820 164
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 164 820 164
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s} , 2.2 35 33
p0 queue free % 100 0 33
eM capacity (veh/h} 1414 345 880
Direction, Lane # EB1 WB1 NB1 NB2

Volumie Total 164 656 861 589

Volume Left 0 0 661 4]

Volume Right 0 0 ¢ 5898

cSH 1700 1700 345 3880

Volume to Capacity 010 039 192 067

Clueue Length 95th (ft) 0 0 1126 133

Control Defay (s) 0.0 00 4488 170

Lane LOS F C

Appraach Delay (s) 00 0.0 2453

Approach LOS F

intersection Summary

Average Delay 148.2

Intersection Capacity Utilization 251.8% ICU Level of Service
Analysis Period {min) 15

4/15/2009

Rizzo Associates

Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis

9: Hayden Ave & Waltham Street

2014 Build AM

NN,
Movement =~~~ EBL EBR NBL NBT SBT SBR it = L R e
Lane Configurations Y d L ¥ S 5N
Sign Control Stop Free Fres
Grade 0% 2% 2%
Voiume (veh/h) 57 632 321 457 1044 211
Peak Hour Factor 0.93 093 093 093 095 095
Hourly flow rate (vph) 61 680 345 491 1009 222
Pedestrians 2 2
Lane Width (ft) 12.0 120
Walking Speed (ft/s} 4.0 4.0
Percent Blockage 0 0
Right turn flare (veh)
Median type Nane
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 2148 663 1321
vC1, stage 1 conf vol
vC2, stage 2 conf vol ;
vCu, unblocked vol 2148 663 1321
tC, single (s) 68 69 4.1
tC, 2 stage (s}
tF {8} : 3.5 33 22
p0 queue free % 0 0 33
cM capacity (veh/h) 14 . 403 519
Direction, Lane # EB1 EB2 NEB1 NEZ NB3 SB1 SB2
Volume Total 61 680 345 246 246 733 588
Volume Left 61 0 345 0 0 0 0
Volume Right 0 680 0 0 4] g 222
GSH 14 403 519 1700 1700 1700 1700
Volume to Capacity 444 168 067 014 014 043 035
Queue Length 95th (ft) Err 1019 122 0 0 0] 0
Control Deday (s) : Err 3426 248 0.0 06 00 00
Lane LOS F F C
Approach Delay (s) 11415 10.2 0.0
Approach LOS F
Intersection Summary =
Average Delay 2847
Intersection Capacity Utilization 81.6% ICU Level of Service D
Analysis Period (min} 15

415/2008
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HCM Unsignalized intersection Capacity Analysis

20: Shade Street & Spring Street

2014 Build AM

O T N R
Movement =~~~ EBL EBR NBL NBT SBT SBR ) oA
Lane Configurations bd J B
Sign Control Stop Free Free
Grade 0% 0% 0%
Volume (veh/h) 6 80 29 199 1174 5
Peak Hour Factor 074 074 079 079 090 090
Hourly flow rate (vph) 8 81 37 252 1304 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft}
pX, platoon unblocked
vC, conflicting volume 1633 1307 1310
vC1. stage 1 conf vol
v(C2, stage 2 conf vol
vCu, unblocked vol 1633 1307 1310
tC, single {(s) 64 8.2 4.1
tC, 2 stage (s)
tF (s} 3B BRI E2
p0 queue free % 92 58 93
cM capacity (veh/h) 104 195 528
Direction, Lane # EB1 NB1 SB1
Yolume Total 89 289 1310
Volume Left 8 37 O
Volume Right 81 0 8
cSH 181 528 1700
Voluma to Capacity 049 007 077
Queue Length 95th (f1) 60 & 0
Control Delay (s) 43.0 24 0.0
Lane LOS £l A
Approach Delay (5) 430 24 00O
Approach LOS E
Intersection Sumimary S
Average Delay 2.7
intersection Capacity Utilization 72.8% ICU Level of Service
Analysis Period (min) 15

4/15/2009

Rizzo Associates

Synochro € Report
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HCM Unsignalized Intersection Capacity Analysis
1. Concord Ave & Rte 2 EB Ramp

2014 Build PM

A AN/
Movement  EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 + r rd
Sign Control Free Fres Stop
Grade 0% 0% 0%
Volume (veti/h) 503 215 129 1 0 313
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate {vph) 547 234 140 1 0 340
Pedestrians
Lane Width (f)
Walking Speed (ft/is)
Percent Blockaye
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 141 1467 140
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 141 1467 140
tC, single {s) 4.1 64 B2
tC, 2 stage (s)
tF (s) 2.2 35 33
pQ queue free % 62 100 63
cM capacity (veh/h) 1442 87 908
Direction, Lane # EB1 EB2 WB1 WB2 SB1
Volume Total 547 234 140 1 340
Volume Left 547 0 4] 0 a
Volume Right 0 it 0 1 340
cSH 1442 1700 1700 1700 908
Volume to Capacity 038 014 008 0.00 037
Queue Length 85th (ft) 45 0 0 0 44
Control Delay (s} 90 00 00 00 113
Lane LOS A B
Approach Delay (s) 6.3 0.0 11.3
Approach LOS B
Intersection Summary
Average Delay 7.0
Infersection Capacity Utilization 41.3% ICU Level of Service
Analysis Period (min) 15

411542009

Rizzo Associates

Synchio 8 Report
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HCM Unsignalized Intersection Capacity Analysis

2: Concord Ave & Spring Street

2014 Build PM

v Nt 2
Movement WBL WBR NBT NBR SBL .,_E':'_BT
Lane Configurations k| ' " % 4
Sign Control Stop Free Free
Grade 2% 0% 2%
Volume (veh/hy 126 318 513 368 350 349
Peak Hour Factor 093 093 085 086 088 088
Hourly flow rate (vph) 135 340 597 428 398 397
Pedestrians
Lane Width (ff)
Walking Speed (fUs)
Pearcent Blockage
Right turn flare (veh)
Maedian type None
Median storage veh)
Upstream signal {ft)
pX, platoon unblocked
vC, conflicting volume 2003 810 1024
vC1, stage 1 conf vol
v(2, stage 2 conf vol
vCu, unhlocked vol 2003 810 1024
tC, single {s) 64 62 4.1
1C, 2 stage (s)
i (s} : 35 33 2.2
pO queue free % 0 10 41
cM capacity {veh/h) 27 380 878
Direction, Lane#  WB1 WB2 NB1 SB1 SB2
Volume Total 135 340 1024 398 397
Volume Left 135 0 0 398 0
Volume Right 0 340 428 0 0
¢SH 27 380 1700 678 1700
Volume to Capacity 501 090 0860 059 023
Queue Length 95th (ft} Eer 227 0 96 0
Control Delay (3) Er 571 00 176 090
Lane LOS F F C
Approach Delay (s)  2891.2 0.0 8.8
Approach LOS F
Intersection Summary
Average Delay 602.0
intersection Capacity Utilization 85.8% HCU Level of Service
Analysis Period (min) 15

41512009

Rizzo Associates
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HCM Unsignalized Intersection Capacity Analysis 2014 Build PM
3: Patriot Way & Spring Street
O TR 2 N N S Y S
Movemeént EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % H % 4 r % g k! 1
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 2%
Volume {veh/n} 222 441 278 133 64 146 101 554 183 58 28§ 55
Peak Hour Factor 092 092 092 094 084 084 084 084 084 087 087 087
Hourly flow rate {vph) 241 479 302 141 68 185 120 680 218 67 328 63
Pedestrians
tane Width {ft)
Walking Speed (fi/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
v, conflicting volume 1582 1610 358 2012 1533 768 391 877
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1582 1610 359 2012 1533 768 391 877
tC, singie {s) 72 686 83 71 65 62 441 4.1
tC. 2 stage (s)
tF (5) 38 41 34 35 40 33 22 22
pl queue free % G 0 55 0 29 61 90 91
cM capacity {veh/h} 20 84 676 3 96 403 1173 770
Direction, Lane # EB1 EB2 WB1 WB2 WB2 NB81 NB2 SB1 SB2
Volurne Total 241 782 141 68 155 120 877 67 391
Volume Left 241 0 141 0 o 120 0 67 0
Volume Right 0 302 0 g 155 0 218 0 63
cSH 20 127 0 96 403 1173 1700 7T0 1700
Volume to Capacity 1218 6146 Emr 071 038 010 052 008 023
Queue Length 95th (ft) Err Err Err 90 44 g 0 7 0
Control Delay (s} Emr  En  Emr 1046 184 84 00 101 0.0
Lane LOS F F F F C A B
Approach Delay (s} 99990 Er 1.0 15
Approach LOS F F
Intersection Surmimary =
Average Delay Err
irtersection Capacity Utilization 104 5% ICU Lavel of Service G
Anatysis Period (min) 15

411572009

Rizzo Associates
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HCM Unsignalized Intersection Capacity Analysis
4: 125 Spring Street & Spring Street

2014 Build PM

2 N Y
Movement =~~~ EBL EBR NBL NBT SBT SBR 2E - st |
Lane Configurations L' J T
Sign Control Stop Free Free
Grade 0% 0% 0%
Valume {veh/h) 5 24 8 912 373 2
Peak Hour Factor 100 100 100 100 100 1.00
Hourly flow rate {vph) 5 24 8 912 373 2
Pedestrians
Lane Width (ff)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1302 374 375
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vGu, unblocked vol 1302 374 375
tC, single (s) 64 62 4.1
1C, 2 stage (s)
tF (5} 35 33 22
p0 queue free % 97 96 99
oM capacity {vehth} 176 672 1183
Direction, Lane # EB1 NB1 SB1
Volume Total 2% 920 375
Volume Left 5 8 0
Volums Right 24 [¢] 2
cSH 453 1183 1700
Yolume to Capacity 008 00t 022
Queue Length 95th (ft) 5 1 0
Control Delay (s} 135 02 00
Lane LOS B A
Approach Delay (s) 135 02 00
Approach LOS B
Intersection Summary
Average Delay 0.4
intersection Capacity Utilization 64 4% ICU Level of Sarvice
Analysis Period {min) 15

4/156/2009

Rizzo Associates

Synchro 6 Report
Page 4



HCM Unsignalized Intersection Capacity Analysis 2014 Build PM
5: Marrett Rd (Rte 2A) & Spring Street

- Y ¢ TN
Movement __EBT EBR WBL WBT NBL NBR i
Lane Configurations Ts e o
Sign Control Free Free Slop
Grade 0% 0% 0%
Volume (veh/h) 388 231 148 242 440 480
Peak Hour Factor 092 092 08 086 092 092
Hourly flow rate (vph) 422 251 172 281 478 522
Pedestrians 2
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Madian type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
v, conflicting volume 675 1175 549
vC1, stage 1 conf vaol
v(C2, stage 2 conf vol
vCu, unblocked vol 675 1175 549
tC, single (s) 4.1 6.4 8.2
tC, 2 stage (s)
iF (s} 2.2 35 33
p0 queue free % 81 g 3
cM capacity {veh/h) 915 172 536
Direction, Lane # ~ EB1 WB1 NB1 i
Volume Total 673 453 1000
Volume Left g 172 478
Volume Right 251 0 522
cSH 1700 915 267
Volurne to Capacity 040 019 375
Queue Length 95th (ft) 0 17 Err
Control Delay (s) 00 51 Emr
Lane LOS A F
Approach Delay (s) 006 51 Em
Approach LOS £
Intersection Summary ,
Average Delay 4703.6
intersection Capacity Utilization 119.3% ICU Levet of Service H
Analysis Period {min) 15

41572009

Rizzo Associates
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HCM Unsignalized Intersection Capacity Analysis 2014 Buid PM
6. Marrett Rd (Rte 2A) & Bridge St

-—b—xf‘“‘\Q'

Movement EBT EBR /'\f'VB_l_.__k_/:ufJ_BT NWL Qi_\i'\_r"R
Lane Configurations 4 4 L'
Sign Contro} Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 868 0 g 388 4 5
Peak Hour Factor 100 100 100 100 100 100

Hourly flow rate (vph) 868 0 0 386 4 5
Pedestrians

Lane Width ()

Walking Speed (ft/s)

Percent Blockage

Right turn flare {veh)

Median type None
Median storage veh)

Upstream signal (ft)

pX, platoon unbiocked

vC, conflicting volume 868 1254 868
v(C1, stage 1 conf vol

v(2, stage 2 conf vol

vCu, unblocked vol 8568 1254 868
1C, single (s} ‘ 4.1 6.4 6.2
tC, 2 stage (s)

tF {s) 2.2 35 33
p0 queue free % 100 98 99
cM capacity {veh/h) 776 180 382
Direction, Lane# EB1 WB1 NW1 S
Volume Total 868 386 9

Volume Left 0 0 4

YVolume Right 0 0 5

cSH 1700 1700 255

Volume to Capacity 051 023 004
Queue Length 95th (ft) ¢ 0 3

Caontrol Delay (s) 0 00 198

Lane LOS C

Approach Delay (s) 00 00 198

Approach LOS C

Intersection Summary

Average Delay 0.1

intersection Capacity Utilization 55.7% ICU Leve! of Service B

Analysis Period {min) 15

4/15/2009 Synchro 6 Report

Page 6
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HCM Unsignalized Intersection Capacity Analysis 2014 Build PM
7: Hayden Ave & Rte 2 WB On-Ramp

— Y ¢ TN p

Movement =~ EBT EBR WBL WBT NBL NBR = eSS 2 L S
Lane Configurations 4 ¥ b 4

Sign Control Free Free Stop

Grade 2% 2% 0%
Volume (veh/h) 397 622 232 293 0 0
Peak Hour Factor 082 082 083 089 100 100
Hourly flow rate (vph) 484 759 261 329 ] 0
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (#t)

pX, platoon unblocked

vC, conflicting volume 1243 1335 484
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1243 1335 484
tC, single (s) 4.1 6.4 6.2
tC. 2 stage (s}

tF {(s) 22 3.5 33
p0 queue free % 53 100 100
cM capacity (vehfh) 560 91 583
Direction, Lane# =~ EB1 EB2 WB1 WB 2 oy
Volume Total 484 759 281 329

Volume Left 0 g 261 0

Volume Right 0 758 0 g

cSH 1700 1700 560 1700

Volume to Capacity 028 045 047 019

Queue Length 95th (ft) 0 0 61 0

Control Delay (s) 00 00 168 00

Lane LOS C

Approach Delay (s)- 0.0 75

Approach LOS

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 58.0% ICU Level of Service B

Analysis Period (min) 15

4/15/2009 Synchro 6 Report
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HCM Unsignalized Intersection Capacity Analysis
8: Hayden Ave & Rte 2 WB Off-Ramp

2014 Build PM

- Y ¢ T N
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ) % x
Sign Control Free Free Stop
Grade 2% 0%  -2%
Volurne {veh/h) 513 0 0 226 154 260
Peak Hour Factor 087 087 081 081 0983 093
Hourly flow rate (vph) 590 0 0 278 166 280
Pedestrians
Lane Width (ft)
Walking Speed (fi/s)
Parcent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal {ft)
pX, platoon unblocked
vC, conflicting volums 530 868 500
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unbiocked vol 590 869 530
iC, single {s) 4.1 6.4 6.2
tC, 2 stage (s)
iF {s) 2.2 35 3.3
pO queue free % 100 49 45
cM capacity (veh/h) 986 323 508
Direction, Lane # EB1 WB1 NB1 NB2
Volume Total 580 279 166 280
Volume Left 0 0 166 0
Volume Right 4] 0 0 280
cSH 1700 1700 323 508
Volume to Capacity 035 018 051 055
Queue Length 95th (ft) 0 0 69 82
Controt Delay {s) 0.0 00 273 204
Lane LOS D C
Approach Delay (s) 00 00 230
Approach LOS C
Intersection Summary =
Average Delay 7.8
intersection Capacity Utilization 58.0% ICU Level of Service
Analysis Period {min) 15

4/15/2008

Rizzo Associates
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HCM Unsignalized Intersection Capacity Analysis

9: Hayden Ave & Waltham Street

2014 Build PM

O T U S
Movement _EBL EBR NBL NBT SBT SBR S5 |
Lane Configurations % ' LI Y S YN
Sign Control Stop Free Free
Grade 0% 2% 2%
Valume (veh/h) 204 565 162 702 621 64
Feak Hour Factor 093 0983 095 095 089 (.89
Hourly flow rate (vph) 219 608 171 738 698 72
Pedestrians
Lane Width (ft)
Walking Speed (fl/s)
Fercent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signat (ft)
pX. piatoon unblocked
vC, conflicting volume 1444 385 770
vt stage 1 conf vol
v(2, stage 2 conf vol
vCu, unblocked vol 1444 385 770
tC, single () 68 68 4.1
1C, 2 stage (s)
iF {s) 3.5 33 22
p0 queue free % 0 1 30
cM capacity (veh/h) 98 613 841
Oirection, Lane #  EB1 EB2 NB1 NB2 NB3 SB1 SB2
Volumne Totat 219 608 171 369 369 465 304
Volume Left 219 g 171 0 g 0 0
Volume Right ¢ 608 1Y) 0 ¢ 0 72
cSH 98 813 841 1700 1700 1700 1700
Volume to Capacity 224 098 020 022 022 027 0.18
Queue Length 95th () 486 368 19 0 § 0 0
Control Delay (s) 6602 539 104 00 0.0 00 00
Lane LOS F F 8B
Approach Delay (s 2191 1.9 0.0
Approach LOS F
Intersection Summary
Average Delay 73.0
Intersection Capacity Utilization 60.9% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
20: Shade Street & Spring Street

2014 Buid PM

NN,
Movement ~ ~~ EBL EBR NBL NBT SBT SBR
Lane Canfigurations W J 1

Sign Control Stop free Free

Grade 0% (3% 0%
Volume {veh/h) 4 34 98 823 310 5
Peak Hour Factar 074 074 079 079 030 090
Hourly flow rate (vph) 5 46 124 1042 344 B
Pedestrians

Lane Width (f)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ff)

pX, ptatoon unblocked

vC, conflicting volume 1637 347 350

vC1, stage 1 conf vol

v(C2, stage 2 conf vol

vCu, unblocked vol 1637 347 350

tC, single (s) 6.4 82 4.1

tC, 2 stage (s)

tF {s) 36 33 22

pC queue free % a5 93 80

oM capacity (veh/h) 99 696 1209

Direction, Lane#~~ EB1 NB1 SB1

Yolume Total 51 1168 350

Volume Left 5 124 0

Volume Right 46 0 6

cSH 426 1209 1700

Volume to Capacity 012 010 021

Queue Length 95th (ft) 10 9 0

Control Delay (s) 14.6 2.9 0.0

Lane LOS 8 A

Approach Delay {s) 146 29 00

Approach LOS B

Intersection Summary

Average Delay 2.6

intersection Capacity Utilization 78.7% ICU Level of Service
Analysis Period (min) 15
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